We investigated whether song types function as fundamental units of song variation in song sparrows, Melospiza melodia. As the size of a male song sparrow's repertoire increases, so does the mean similarity of his song types, as measured by the sharing of minimal units of production (MUPs). It follows that if MUP similarity is important perceptually, then small repertoires (of dissimilar song types) may be functionally equivalent to large repertoires (of similar song types). We performed two experiments to test whether MUP similarity is important perceptually to male song sparrows. Both experiments used a habituation/ recovery design, in which recovery in response at a switch in stimuli is used to gauge the subject's perception of the similarity of the stimuli. The results of both experiments indicate that the level of perceived similarity between pairs of songs does not depend on their level of MUP similarity, within the range of MUP similarities found between song types. Songs with high enough MUP similarity to be judged as variants of the same song type are, however, perceived to be much more similar than are any two song types. The results are compatible with a categorical model of song type perception.
'A critical issue in the study of communication is to determine the unit or units of analysis ' (Hauser 1997) .
Song types are widely viewed by researchers as fundamental units for assessing song complexity in many species of birds. Numerous studies have measured song repertoire size as the number of song types sung by males, and related this measure to male mating success (Howard 1974; Yasukawa et al. 1980; Searcy 1984) or reproductive success (McGregor et al. 1981; Lambrechts & Dhondt 1986; Hiebert et al. 1989) . Other studies have experimentally assessed the effects of repertoire size on female preferences (Searcy 1984; Baker et al. 1986 ) or on territory defence against other males (Krebs et al. 1978; Yasukawa 1981) . Repertoire size also has been used extensively in comparative studies (Kroodsma 1977; Read & Weary 1990 , 1992 . Relatively little attention, however, has been paid to the question of whether song types are fundamental units to the birds that use them. In this paper, we continue our investigation of this question in song sparrows, Melospiza melodia, focusing on the response of males to differing degrees of similarity between song types.
The question of whether songbirds recognize song types as units has direct relevance to understanding the evolution of song characteristics. If elaboration or variability in song has been favoured by sexual selection, as has often been hypothesized (Catchpole 1980; Andersson 1994) , then it is important to know how birds measure variability, so that we can identify the trait on which selection acts most directly. Furthermore, knowing the relevant dimensions may provide insight into whether the trait is arbitrary or is correlated with something females or other males may benefit from assessing.
In some species of songbirds, males assemble a limited number of syllable types in an open-ended number of combinations, and for these species, syllable repertoire size has been used as the primary measure of song complexity (Catchpole 1980 (Catchpole , 1986 . In those species in which the number of combinations of syllables or notes appears to be finite, researchers have used the number of such combinations (termed 'song types') as the primary measure of complexity. A major problem arises with this latter practice when variability is found within song types, that is, when variation exists in the syllable or note type sequence found in different renditions of the 'same' song type (Kroodsma 1982) . If variability exists within what we recognize as song types, then it may be that the species in question does not employ the same categories as we do or does not recognize song type categories at all.
Song sparrows provide a good example of this categorization problem. Male song sparrows are usually described as singing repertoires of 5-20 song types, but these song types have been defined subjectively by human observers, and observers acknowledge that considerable variation occurs within song types (Nice 1943;
